ABSTRACT At a time when Europe was engaged in the War of Austrian succession, an unknown scholar, Abraham Trembley, managed to dramatically influence the course of the Natural Sciences. He focused his interest not only on the properties of a new organism, the polyp later named Hydra, and its freshwater environment, but also on the communication of his discoveries to the most estimable scholarly circles of his time. Under the patronage of influential scholars, Réaumur in Paris and Folkes in London, he forged a new perspective on a common object -water. Everyone had seen a glass of water and through it he could project the concept of a wet laboratory and hence reshape the experimental practices of naturalists. His research propelled a surge of interest for investigation of the aquatic environment, a new line of investigative force that can be called the Trembley Effect. This effect pushed scholars to explore the shallow areas of water, to test the properties of tiny aquatic bodies, to examine the frontiers between organisms. Thanks to Trembley, it was the first time that, in a fully artificial setting, man could give life to an animal species, a practice that created for all of those who tried it, an enigmatic feeling of power that stirred passions for decades. Indeed this experimental approach that emerged in parallel to Linnaean classifications, inaugurated a new phase of Natural Sciences.
426 M.J. Ratcliff easily meet those Hydra, marine satyrs, water serpents and other monsters. The naturalists, among others, will become key players, to break these sterotypes and discover new scientific objects in the sea. Of the four sacred elements, water was the only one in which the insoluble inhabitants remained mysterious, except for those that were edible. In fact, Marsili categorized marine animals into two groups « edible and inedible », introducing thus a simple economic motive to show that only the first category had been studied (Marsili and Boerhaave, 1725) . By contrast, the history of the second group consisting largely of algae and «marine insects», -a generic name for the class of little bodies with legs -was neglected both by naturalists and seamen. The latter found no profit in bringing them to the cities, and so they threw them back into the sea; the scholars did not take the trouble to go fishing, and obviously did not acquire the knowledge necessary to build a new field. But things would soon change by the middle of the eighteenth century, « le Siècle des Lumières ».
Simulating the sea
In his preface to the Physical History of the Sea, the Dutch physician Herman Boerhaave (1668 Boerhaave ( -1738 reiterated that the observation of a body needs to be done «on the spot of its birth, where it can be examined before it undergoes degeneration from its natural status» (Boerhaave, 1725) . Acknowledging «an often insurmountable difficulty», he proposed that «to observe distant bodies, one first needs to get closer to them». However he could only note how the resistance of his peers to this new view delayed the fruitful progress that could be done in physics. Before observing the marine depths, scholars must at least go to the shore !
The Physical History of the Sea provided evidences about the
Fig. 1 (Left). XVIth century engravings of the sea and its marine productions. (A) Representation of a diver from Ferrante Imperato (1599).
Dell'historia naturale libri XXVIII. In Napoli, per Costantino Vitale, p. 743 . (B) An octopus, from Conrad Gesner (1558) . Historia animalium liber IIII. Tiguri, apud Christoph Froschoverum, p. 870 
.(C) The mythic Hydra, from
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Gesner (1558), p. 543. Marsili and Boerhaave (1725) , plate XL. (B) A colony of polyps engraved by Pierre Lyonet, from Trembley (1744) , plate 9.
Fig. 2 (Right). Representations of coral and Hydra. (A) A coral 'branch' that spreads up when put in water, from
empirical difficulties of field research, difficulties that scholars started to address. This was obvious in the assertion by Marsili (1707) claiming that coral was not a mineral, as many people believed, but a true plant (Marsili and Boerhaave, 1725) . As a proof Marsili showed that when immersed in a glass jar filled with seawater, the flowers of coral came out of the branches ( Fig. 2A) . The discovery was well received first in the 1707 edition of Journal des Sçavants and restated in 1725. This little simulation of the vast water space would have profound consequences. Between 1730 and 1760, other scholars improved the classification of marine organisms and characterized organisms living in water. In 1733 Johann-Heinrich Linck (1674-1734) described starfish; in 1738 Peter Artedi (1705 -1735 proposed major keys for the classification of fish; Jacob Theodor Klein (1685-1759) classified sea urchins and Mathurin-Jacques Brisson (1723-1806) created the cetacea class in his Animal Reign (1756). But in contrast to the austerity of classification, the sea and its «creatures» still fascinated human beings, as shown by some representations of humanized marine creatures (Fig. 3) .
When Marsili put corals in a glass jar filled with sea water, he invented a simple scientific procedure that artificially reproduced the aquatic environment. In 1738 Count of Ravenna Giuseppe Ginanni (1692 Ginanni ( -1753 started to experiment on the relationship of mollusks with water. To this end, he built a sort of miniaturized beach with a little woodbox filled with sand, put bivalves on it and poured in seawater. Nothing really was new here, as this was not very far from merchant's practices, although they did not use sand. However Ginnani transformed this artificial beach into an artificial shore by simulating the sea's motion, «several times per day for 15 minutes» (Ginanni, 1741) . Furthermore he removed and added water to the box «to imitate the effects of the ebb and flow» of the sea. During several months of these artificial tide rhythms, he was able to establish the influence of water motion on the survival of the mollusks. Ginanni proved this phenomenon by using a control box, which was exactly the same but lacking any motion. In the control box the mollusks died after a few days, while they remained alive for several months in the moving box.
He first communicated his discovery to the Bologna Academy in March 1738, then he informed the Paris Academician René-Antoine Ferchault de Réaumur (1683 Réaumur ( -1757 . Réaumur (Fig. 4A) at that time in France (1730's) was one of the rare scholars who was well informed on this kind of scientific procedure. Coming from La Rochelle, a sea port, he had already worked on marine zoological issues (1710), on the regeneration of crustacea's legs, on algal reproduction and on the development of shells (Réaumur, 1709; Dinsmore, 1996) . He was well disposed to understand this information and he was a major force in relaying this kind of naturalistic procedure, with no delay in dissemination of prodigious phenomena.
A new world: Trembley's polyp
The discovery of polyps Born in Geneva in 1710, Abraham Trembley (1710 -1784 (Fig.  4B ) eluded the career of religious pastor planned by his father and got a PhD on mathematical infinity in 1730. At the age of 23 he emigrated to Holland to spare to his family «a mouth to feed». He registered at the University of Leyde in the mid-1730s and to earn his living he worked as a private tutor in the families of British noblemen. He got a position as tutor for the child of count William Bentinck's (1704-1774) who soon became his patron (Baker, 1952) .
Trembley was fond of experimental science and natural history (Buscaglia and Duboule, 2002; Galliot and Schmid, 2002) . He had read Réaumur's Mémoires pour servir à l'histoire des insectes (Réaumur, 1734 (Réaumur, -1742 and in Leyde, he was hunting for insects that Réaumur described in his texts. In June 1740, while observing water insects in a pond, he discovered a strange and small mobile tube. He was in touch with other Genevan people, notably his nephew, Charles Bonnet (1720-1793), an enthusiast of the marvels of nature. Bonnet had already realized the impossible: in the summer 1737, at the age of seventeen, he dared to write to the master Réaumur and he started a scientific correspondance with him. Therefore Bonnet advised Trembley to do the same and the latter wrote to Réaumur in September 1740 to discuss entomology and to send him a few caterpillars.
Réaumur show them to me, by sending them in a small bottle filled with water, through the post » (Trembley and Guyénot, 1943) . Trembley replied immediately and sent, on February 9th a little sealed vial filled with the mobile tubes. On February 27th, the mysterious bodies arrived dead in Réaumur's hands. To seal the vial, the academician suggested making use of cork instead of sealing wax, to allow the air to circulate. Encouraged by Réaumur, Trembley wrote longer letters and described his experiments on these bodies that behaved like animals but « which, being cut into several pieces, become so many perfect animals » (Gronovius, 1742) . To make sure that the bodies would arrive safe and sound, Trembley experimented on the parcel, and tested the corked vial, travelling for a thirty kilometer ride. The experiment was successfull and the day after, he sent to Réaumur the vial, which arrived in Paris around March 20th 1741 (Fig. 2B) .
A few days later, the whole Académie des sciences in Paris attended cutting experiments performed on the polyps. Once cut, the Hydra polyp regenerated into two bodies, even more actually, in as many bodies as there were cut parts. « Amazing ! No one had ever seen animals reproducing with a method normally used to kill them » shouted Réaumur. The phenomenon was not only recognized but, moreover, everyone in Paris was speaking about it. Some scholars would not fail to see there a clear proof that the soul itself was divisible, a good point for the materialist ideas that were ready to emerge from obscurity at a time when French censorship forced many thinkers and philosophers to stay underground. The ideas linked to this discovery propagated to the whole Europe. For example, in England where the subtitle of a book written by the secretary of the Royal Society James Parsons (1705 Parsons ( -1770 claimed to answer « some objections against the indivisibility of the soul, which have been inadvertently drawn from the late curious and useful experiments upon the polypus and other animals » (Parsons, 1752) .
Plagiarized, awarded and published: Trembley's Mémoires
To understand the interest and the controversies about Hydra in the scholarly circles and the salons of the enlightened Europe, one can compare it to the debates about cloning during the 1990s. However in 1740, everyone could see the live polyp cut and selfreproducing, whereas the mysteries of cloning are kept secret behind the doors of high security laboratories. Actually one can reproduce the Hydra regeneration experiment in almost any place; one just needs some Hydra polyps and a pair of scissors. For instance, in June 1745 as Trembley was sailing on board William and Mary with Bentinck's' children, he met a physician who « had cut polyps and (…) tried to turn them inside out » (Trembley, 1745) .
From 1740 on, Trembley continued to produce incredible phenomena in his office: from one cut polyp, he got fifty in three generations ! He grafted half-polyp, he observed one polyp swallowed by another; he turned them inside out like the finger's of a glove. Going further than the myth, he managed to produce the famous Hydra with seven, even eight or nine heads ! And always, the Hydra sprang up again, coming back to life after a few days. The life of these organisms seemed to rise up from Trembley's hands, coming out of his intricate manipulations and for the first time ever, life seemed to depend on man and not on God… As one may guess, such facts were both amazing and incredible, bringing the borders between fiction and rationality dangerously close. Trembley knew that he would have to convince both scholars and non-scholars alike as to the reality of these phenomena. Hence, he started very early to send polyps and detailed instructions to whoever asked for the animals to reproduce his experiments and from 1741 to 1744 Hydra polyps circulated in Europe.
This strategy of generosity gave rise to an odd episode: regeneration is probably the only discovery that was both plagiarized and honored before having been published, as well as pirated after its publication ! In March 1743, the president of the Royal 
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Publisher Laurent Durand (1712-1763) who published the French translation of Baker's Attempt (Fig. 5 ) (Trembley and Guyénot, 1943) . Baker subsequently won the nickname of « philosopher in little things »…
The Trembley Effect
Moving borders among organisms As a true heuristic object, regeneration generated a cascade of discoveries. In the 1720s, the flowers of coral were reconsidered by Jean-André Peyssonnel (1694-1759), a French physician close to Marsili. In 1723 he left the coral settled in sea water but, instead of the expected flowers, he observed small insects. He then wrote to the place itself whatever plant we could find » (Jussieu, 1742b) .
In spite of this methodological advance described in the Physical History of the Sea, the XVIII century scholars could not forget that the discovery of the « flowers » of coral hindered marine zoological research, a misinterpretation that prevented further developments now possible thanks to Marsili's innovation. In 1749, the French politician Chrétien-Guillaume de Lamoignon de Malesherbes (1721 Malesherbes ( -1794 (Malesherbes, 1798) . And it led to Jussieu's discovery: « Then people observed that many hypothetical marine plants on our coasts were actually polyparies Réaumur in 1726 to communicate his discovery, but the master was skeptical and wanted to judge for himselfindeed the experiments had to be reproduced to gain full conviction. Réaumur could not travel to the south of France therefore men transported the coral in a glass jar, which arrived in Paris decomposed. The demonstration failed and as a consequence of the lack of understanding of the relationships between this marine organism and its environment, the coral remained a plant until Peyssonel contacted the Royal Society in London and convinced William Watson (1715-1787) of his major finding, corals are animals. William Watson translated and published Peyssonel's results in 1753 (Baker, 1743; Watson, 1753; Peyssonel, 1756; McConnell, 1990) . Years later, Réaumur who had performed experiments on Hydra, recognized his error.
Indeed during the summer 1741, Réaumur was convinced by his own experiments performed on regenerating freshwater Hydra and by his correspondence with Trembley. He repeated the experiments before his colleagues, his nephew Brisson, the botanist Bernard de Jussieu (1699 Jussieu ( -1777 and the physician Jean-Antoine Guettard . Those experiments awakened in Jussieu's mind the image of an organism he had seen on the Atlantic shore. In September 1741, he travelled to the Normandy coast with the physician Noël-Sébastien Blot (1716 to decide between two hypotheses: the « flowers » of coral might either be flowers or insects. Jussieu examined several species of coral-related species, most likely hydrozoan polyp colonies as Podocoryne or Hydractinia (Schuchert, 2008) and compared them to the Hydra model. The observations were irrevocable, the « flowers » were true animals, which were then named polypary (a colony of polyps) housing Hydra-like polyps. Jussieu reported the discovery to the Académie des sciences on November 24, 1742, proving the animal origin of « several of these marine plants, which he conserved in bottles » (Jussieu, 1742a 
Water as life environment and field of investigation
It is therefore in the changes in the understanding of the aquatic environment that one can identify a second aspect of the 'Trembley Effect'. In 1727, the failure of Peyssonnel demonstrated the difficulty of having aquatic organisms circulating efficiently. Trembley tackled similar issues when he sent polyps from Leyde to Paris then to London with the idea of having his experiments reproduced. Certainly, sending living organisms, from seeds to elephants, existed long before him. But, in 1741, sending Hydra was a new kind of parcel designed to specifically take into account water, as the environment in which the organisms were living (Fig. 6B) . Before Trembley, to send either a tiger or an insect one did not -transport the air around it. The only issues were food and putrefaction. But those were pre-trembley parcels. After Trembley, the notion of environmental milieu got a strong impetus, because scholars were now aware of working not only with an organism but with its environment as well. In today's words, it was a environment-organism-information system that circulated with Trembley's parcels (Ratcliff, 2004) .
Such mailings required not only long preparation of the animals and their environment, but also it was necessary to send an abundance of organisms. Trembley developed the first laboratory cultures and a new stronger and deeper relationship to the room of observation that was transformed into a laboratory. He did not hesitate to display the model of his laboratory, to reveal his formula and much of his practical and tacit knowledge. In the vignette of the fourth part of his Mémoires, he staged himself, performing observations in his office with Bentinck's children. On the shelves and in front of the window, there are more than a dozen jars containing the polyps and their food (Fig. 6A) . The example would make fortune: some offices were transformed into laboratories for the culture and conservation of aquatic bodies in their natural environment. However, although they were frequently cited, the jars were seldom represented as their use was becoming common for naturalists during the 1750s (Fig. 6C ).
Trembley's research had a major impact on the representation of the aquatic milieu now considered as a framework for scientific discovery. The regeneration of the polyp had supplied scholars with a new scientific object and a new environment for study: the water. Therefore, indirectly but significantly, Trembley's effect would largely influence both microscopic research and marine zoology.
The depths of the invisible
Trembley's research oriented observations of scholars toward the aquatic organism to the detriment of other natural bodies. An insect, a worm or a caterpillar were easily enclosed in a box, and they live with virtually nothing: a stem, a leaf. This was the way the masters (Antonio Vallisneri (1661-1730), Johann Leonhard Frisch (1666-1743) had begun the study of entomology. To this end, from the 1670s, opticians and certain instrument-makers sold « flea glasses microscopes », small glass jars mounted on a wood or ivory base, with a lens to cover the box to allow for the observation of the insects enclosed within.
The size of Hydra is close to that of an insect, small enough to require, like them, the lens or the microscope, but big enough to be visible with the naked eye. This is a fundamental concept for who would believe that bodies invisible to the naked eye were real. Taking into accout the mean magnification of microscopes -between 10 and 80x -insects showed the ideal size to serve as object-to-be-seen by the microscope. But the observation of insects with the microscope, although a scary experience, did not usually add something in itself, while observing Hydra that live in water, one moves necessarily to watch at their periphery. In other words, the observation of Hydra gave access to smaller animalcules that live around it in the same environment, and which are truly microscopic and invisible. Trembley was among the first ones to study them, and once his Mémoires were published in May 1744, he began eagerly to follow these tiny organisms that measured 0.1 mm and to better appreciate them, during the summer 1744
Fig. 6. Hydra in the laboratory. (A) Trembley and his pupils in his cabinet, from Trembley (1744). (B) Polyps in a glass, from Trembley (1744). (C) A glass jar containing a 'feather polyp' (Nereis lutaria), from Pierre-Simon Pallas (1778). Miscellanea Zoologica. Lugduni Batavorum, apud Sam. et Joan. Luchtmans, plate X.
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he invented a porte-loupe for improving the observations (Fig. 7 ) (Ratcliff, 2006) . This is the third aspect of the Trembley Effect: the study of microscopic organisms at the periphery of Hydra's environment definitly broke the barrier between macroscopic and microscopic bodies. As a consequence the interest in invisible bodies grew rapidly in Europe in the 1740s and the frequency of scientific publications on microscopic bodies reached a peak in 1743, five times more than the mean number during the previous decade. In 1745, the invention of the Leyde bottle attracted scientific attention (Heilbron, 1966) , and in the following decades microscopic research continued to grow.
Because the polyp lived in an aquatic environment, it was never isolated and smaller bodies were always found around it, opening the doors to the infinite. This aspect of the Trembley Effect had already touched Réaumur and the Reaumurians in 1741, then England from 1743, then Italy and the German States. In March 1743, when Folkes received the polyps, it was the right moment to feed the hunger for microscopic research that had been rekindled a year before by Baker's Microscope Made Easy (Baker, 1742) . In this context competition between scholars on the study of invisible bodies was stimulated. Along with John Turberville Needham (1713-1781) , the peak of this research is seen in John Hill's (1714-1775) History of Animals (1752) that gave the first classification of «microscopical animalcules» (Fig.  8) . However, his method would be superseded by the taxonomy of Linnaean authors (Linnaeus, 1758) .
On the Continent, Trembley's effect influenced especially the German States, where certain authors who had studied « insects » looked into the polyp starting in the 1750s, and soon began research on microscopic bodies. The painter and naturalist Jakob Christian Schaeffer (1718-1790) from Ratisbon corresponded with Réaumur. He started his naturalistic career with the study of small crustacea (Schaeffer, 1752) , then published the first original work on Hydra in German in which he classified many species of fresh water and marine « polyps » (Schaeffer, 1754; Schaeffer, 1755b ; 1755a ; Fryer, 2008) . At that time, « polyp » was taken as a generic name that designated a vast number of species of little aquatic worms. The naturalist painter August Johann Rösel von Rosenhoef (1705-1759), from Nuremberg, followed a similar course. In 1746 he published a monthly entomological journal Der monatlich-herausgegebenen Insecten-Belustigung. After having depicted all kinds of insects according to the paradigm of natural theology -the naturalistic ideology that sang the marvels of the Creation -he dedicated in 1755 a full supplement to the polyp, with 210 pages and 28 illuminated plates (Rösel von Rosenhof 1755; Gierer 2012). Sometimes Hydra were even depicted with human caracteristics, like dancing (Fig. 9) .
Bavaria was particularly prolific up to the 1760s, because in Nuremberg, Martin Frobenius Ledermüller (1719-1769) published a periodical where he presented more or less everything which microscopic research had produced up to his time. Targeting a rich audience, the plates of his Mikroskopische Gemüths-und Augen-Ergötzung were engraved and illuminated. He illustrated other stylized polyps and also the Trembley's porte-loupe.
During the 1760s, while interest in the Hydra polyp was at its peak, scholars began to concentrate more directly on the study of microscopic organisms and the research became centered around several major networks: Bonnet's international network in Geneva, that of Lazzaro Spallanzani (1729-1799) in Pavia, those of Wilhelm Friedrich von Gleichen-Russworm (1717 -1783 and Ledermüller in Bavaria, the future naturalistic Berlin society Berlinische Gesellschaft naturforschender Freunde launched in 1773, and that of Otto-Friedrich Müller (1730 -1784 in Denmark. Several authors studied microscopic animalcules to experiment on their physiological properties. In 1765 Spallanzani published in Modena his Essay on microscopical observations that rekindled the controversy over spontaneous generation, showing that a microscopic species always produced offspring of the same species. In that context, in Geneva, and under the watchful eye of his uncle Bonnet, Horace-Bénédict de Saussure (1740-1799) discovered the fission of infusoria in 1765. He presented there the first images ever drawn of a physiological process that would one century later be called mitosis.
From the 1770s, the microscopic research was developed enough to become a new branch of natural history. Using the Linnaean keys and nomenclature, Müller classified 150 invisible species in his 1773 Vermium terrestrium et fluviatilium historia, a work that founded the modern systematics of infusoria. Microscopic research had by then reached a point of no return, and scientists would not stop listing new species. In his posthumous Animalcula 
Marine zoology, a European scholarly enterprise
From the interest in regeneration to marine zoology
The fascination of the mysterious process of regeneration soon caused multiple research on what people called the « reproduction » of animals. The regeneration of the lizard's tail, and the legs of crustacea were known since Antiquity. In 1712 Réaumur experimented on the Vendean coast to test whether or not crabs could rebuild a cut leg (Réaumur, 1714) . Since Hydra were not so easy to find, many people would start to cut all the bodies found on the bank of a river, on the shores of seas, lakes and ponds. It is impossible to estimate the number of aquatic specimens that were mutilated during the decade 1740 for the sake of seeing regeneration. For instance, the astronomer Charles-Marie de La Condamine (1701-1774) heard the news of regeneration in June 1744 when he was in South America. He started to cut « big polypuses that were very common on that coast » (La Condamine, 1745), probably octopus, to see if their limbs regenerated. In Geneva, Bonnet did not find polyps and therefore cut little fresh water worms in which he observed the full regeneration in two months (Dawson, 1991) .
On the other side of the Channel, in the network of the Royal Society, the fellows quickly experimented on the polyps, thanks to the information and stock/strains sent by Trembley. So much so that in Spring 1743 a full issue of the Philosophical Transactions was dedicated to a single subject: the polyp -which had never been the case before. After that, new naturalistic vocations would soon be born, and many amateurs and scholars started to scrutinize the coasts and shores of England, looking for marine animals likely to regenerate. Needham studied the regeneration of the starfish and described the sexual organs of the cuttlefish (Needham, 1747) . Baker was the head of a network of amateur naturalists, while Hill and the naturalist and apothecary John Ellis (1714-1776) described and classified marine bodies. Ellis' Essay towards a Natural History of the Corallines (1755) developed Jussieu's thesis that the coral was a polypary, and established a new classification of corallines.
Vertical procedures: the marine expedition
Microscopists had made use of the Trembley parcels, and now that water was a new field for research, the naturalists would soon develop methods for the exploration of the sea. In 1725, Marsili had launched the marine expedition, a methodological foundation for future marine zoology. He measured the temperature, the type of water, the height of tides and the deepness of the sea bed on the coasts of Provence (Marsili and Boerhaave, 1725) . Aboard seamen's boats, he hunted for marine plants, but mainly sought to study marine physics. He employed several instruments, like the thermometer, the aerometer, the scale, the height gauge, the microscope, the retort and chemical instruments. The techniques for collecting specimens came from the coral fishermen, who made use of their traditional tool, the St. Andrew's Cross and the landing net.
The Physical History of the Sea described many « marine plants », but apart from the flowers of coral, no natural history theory stemmed from Marsili's research, for whom the history of the sea was a part of the earth's history -in other words, geology. Twenty years later, things had changed. To have acccess to the sea bed, in his Marine Natural History of the Adriatic (1750), the Turin naturalist Vitaliano Donati (1717-1762) described instruments specifically invented for collecting marine bodies -water pincers, a sounding line with fish hooks and a winch (Donati, 1750) . He also gave details on the preparation of the marine expedition.
Many authors followed the trend and started to venture out on marine field trips. In England, Ellis became a specialist in the study of aquatic organisms. The frontispiece of his Essay gathered both vertical and horizontal dimensions. On a fictious shore lay rising marine plants, which one could actually see only on the sea bed, while offshore two ships and a row boat are on a marine expedition. Not only water but also the sea bed were naturalized here, contrasting with Marsili's images. In the frontispiece of the Physical History of the Sea, the mythological Neptune was sitting on a shell while many marine species -fishes, crustacea, mollusks, corals -seemed more stranded than alive in a view that represented the marine bed. Such illustrations also reveals the difficulty of artists to envision the depths of the sea, a scene no one had seen.
With Trembley, Jussieu and Donati, a new world was revealed and the marine expedition became a major method for hunting marine bodies. In 1752, Hill was amazed by the amount of natural bodies which he collected in only one trip, around 60 marine animals and 112 plants (Hill, 1752) . Significantly, he now « knew where to go for them again », an essential component of research on marine species. This was the first step for geographers studying marine soils to identify reserves.
Usually, scholars collected organisms on the coasts and published in the cities, as did Marsili, Réaumur, Artedi, Klein, Jussieu, Donati, and the generation of naturalists of the second half of the century that included Peter-Simon Pallas (1741-1811), Ellis, Hill, Brisson, Jacques-François Dicquemare (1733-1789) and Filippo Cavolini (1756 -1810 . But despite the new procedures, the conservation of living organisms remained very difficult, as Hill remarked: « in the numbers that occurred in this research, and had been brought up to town in safety, more than one or two have furnished matter for these essays. The far greater part perished by degrees, almost unobserved, during the examination of the others » (Hill, 1752) .
For their preservation, scholars simply utilized Marsili's jars filled with seawater (Donati, 1758) , but the technique of moving water invented by Ginanni would not be generalized until the twentieth century. One thinks of the Chinese redfish that do not need water motion. They were so common in Europe during the Enlightenment that F. N. Martinet's described a hundred varieties in his Natural History of Chinese Dorads (1780). « Everyone has seen the little gold fishes from China » wrote Jean-Élie Bertrand (Bertrand, 1776) and up to the Revolution, the fashion had not changed as noted by Pierre-Joseph Bonnaterre: « the small red fishes from China, nowadays so common among us» (Bonnaterre, 1788) . But the jar was far from the modern aquarium -an invention of the midnineteenth century -, rather regular Chinese jar.
At the same time, certain scholars systematically described fishing techniques. From 1769 to 1782, the French academician and marine inspector Henri-Louis Duhamel du Monceau (1700-1782) published three in-folio volumes of his Fishing Treatise where he described in well-documented plates everything that regards fishes from the economic viewpoint: practices and vocabulary of fishermen of the world, boats, tools, nets, species, etc. (Duhamel du Monceau and La Marre, 1769). But fishermen do not necessarily have motivation for collaborating with scholars. In 1770, the French physician Antoine Gouan (1733-1821) complained in his History of fishes: « We would be very obliged towards inhabitants of the sea coasts who would meticulously gather everything that come from the sea, and who convince the fishermen to never reject anything before it had been examined » (Gouan, 1770) .
Natural variety and biodiversity
In his Natural History, Pliny the Elder had already noticed that « all living beings born in a given place within nature can also be found in the sea, plus many others that exist only in the sea » (Saint-Denis, 1955) . But it was only in the 1740s that this idea met the needs of scientific research. In December 1741, Réaumur wrote to Trembley a sentence that illustrated well the recent advances and the new ideas that came from the observers grappling with the aquatic environment: « The class of polyps (..) is much more all encompassing than we had imagined » (Trembley and Guyénot, 1943) . Not only water had been domesticated, but the representation of nature was clearly changing. Thanks to the observation of aquatic environment, the observers begun to understand how to deal with these abundant water organisms. Indeed Réaumur was aware of this large number of marine species and fully conscious of its potential, a kind of huge and protected reservoir, opening a vast horizon of research where the microscopic would meet the aquatic world. The polyp was regarded as a prototype for research and its natural properties challenged the scholar's ideas. In November 1742, Réaumur confessed to Bonnet: « This class of insects [polyps] is one of the larger classes of species, and it is perhaps the strangest, given the peculiarities it embodies » (Trembley and Guyénot, 1943) . Such a quotation perfectly reflects the enlightenment of naturalists facing the marine environment. Coming from the deep sea, the concepts of variety and multiplicity of species and the origin of the idea of biodiversity became fundamental issues in the study of nature. For example, Donati was interested in the sea not only from a geophysical viewpoint -he described the variation in height of marine soils -, but also from a « biological » point of view, as a first step for discovering new organisms and natural laws: « This element is the most populated of all; It seems to me that Nature shows there laws more numerous and diversified, for the conservation and multiplication of such a huge amount of beings (…) Thus there are many discoveries to do in that Reign » (Donati, 1758 Donati also described several species of coral that « give a right idea of that kind of uniformity joined to variety which we admire in the laws of Nature » (Donati, 1758) . Coming then both from the core and the periphery of Trembley's research, there were many changes that influenced the scientific field of marine zoology: naturalization of water, circulation of aquatic organisms, microscopic research, zoological experimentation, awareness of the variety of live organisms, etc.. The interest in natural history, related to the increase of scholarly travel, would cast upon Europe, thousands of new organisms to study and classify. created new challenges. At the theoretical viewpoint, one should think of both the diversity and the unity of nature, and, as Bonnet wrote: « the huge variety of the models on which organised bodies were built » (Di Pietro, 1984) should not hide the profound unity of life. Along that line, the wave of anonymous organisms arriving in Europe called for new methods of distribution. Fishes for instance, amounted to 230 in Artedi's in 1738 and were 20'000 in Cuvier and Achille Valenciennes (1794-1865) work in 1828. To overcome the difficulty, the methods of classification and nomenclature created by Linnaeus gave an overview of nature and a knowledge of details. The study of the physiological properties of organisms performed mainly by Trembley was complementary to the cult of the naturalist description established by Linnaeus and to a large extent novel. Since the French Revolution, Europe and then the world had become Linnaean, meanwhile the Marsili's jars and the Trembley's parcels, together with the Hydra now desacralized, definitely inaugurated a new face of science.
